In real life problems, it is often difficult to obtain exact information. We frequently confront with vague, imprecise or uncertain information in form of data point. The answer to the problem that involves uncertainty data that is characterized by complex process of incomplete information is difficult to handle. Various mathematical models have been developed to handle problems involving uncertainty data point. This paper introduced the construction of fuzzy Bezier curve model. Before the model construction, fuzzy point relation and fuzzy control point relation which represent uncertainty data sets is defined based on fuzzy set theory, fuzzy point, fuzzy number and fuzzy relation concepts. Some new theories and properties of fuzzy point relation and fuzzy control point relation for fuzzy Bezier curve model are also introduced. Next, the fuzzy control point is blended with the Bernstein basis function to visualized new curve and an algorithm to generate the curve relation is shown.
system design process. Basically, the design process is an activity to identify and find solutions to environmental problems in the realization of the need to improve the technology lifestyle. The CAGD main goal is to build 3D models and visualizations that essentially consist of a curve. With the advent of this technology is able to provide the model and the actual shape of the object. For the construction of this curve, the data points are required to form curves can be generated. Data points are often acquired from physical object in the real world. When it is collected using variety specialized tools and instrument such as echo sounding, there is some loss of information, data imprecision or data error occur during the process. It's happen for many reason such as due to discretization procedure which is cause by the imprecision and limitation of the measurement instrument [12] . Furthermore, it is also caused by environmental condition and factors especially weather or when collecting data in critical areas [8] and not to forget a mistake in data point collection by data point collector itself. These types of data point have an uncertainty characteristic and have to undergo a certain process to make it useable.
Hence a new data point which represent uncertainty data is defined namely fuzzy point relation by using the concept of fuzzy set theory, fuzzy point, fuzzy number and fuzzy relation. Explanation regarding the subject matter is referred in [6] , [16] , [17] , [18] , [31] and [33] . There are many types of polynomial function that can be used to represent the uncertainty data point such as Bezier, B-Spline and Non-Uniform Rational B-Spline (NURBS) [9] , [21] , [26] and [30] . The collected data points can be visualized by approximation or interpolation. This paper introduced modeling of approximate Bezier curve through the fuzzy control point relation and is organized as follows. In Section 2, the previous works on modeling the uncertain data in the form of curves and surfaces is reviewed. Section 3 shows the some fuzzy concept that is used throughout this research. Section 4 introduced fuzzy point relation and some of its properties. Section 5 redefined fuzzy point relation to fuzzy control point relation and it is blend with the Bezier curve function. Some example is given and the new fuzzy Bezier curve model is visualized. Furthermore, an algorithm to generate the fuzzy Bezier curve relation is shown. Section 6 is the conclusion.
Previous Works
Curve and surface is a necessary in order to represent a real data point [13] . However, the data point obtain is difficult to understand as it affected by noise and uncertainty. Thus, fuzzy set theory is used to solve this problem. Patrikalakis et al. [19] combine B-spline with interval arithmetic to deal with uncertainty from the uncertainty data of the oceanic shore. These techniques have been extended by Anile et al. [2] and have been applied in data modeling and data reduction problem [3] , [10] , [11] . Wahab et al. in [27] used the theory of fuzzy set and its properties to solve the issues of uncertainty through the concept of fuzzy number and introduced fuzzy Bezier curve and fuzzy B-spline. They apply fuzzy number as uncertainty data and defined a fuzzy control points. Later, they study the properties concerning approximation of fuzzy control points by means of fuzzy Bezier, fuzzy B-spline and fuzzy NURBS in [28] . Several studies were extended in modeling the uncertainty data in geometric modeling such as interpolation of fuzzy Bezier curve [23] , [24] , [25] .
3 Preliminaries Concept 3.1 Fuzzy set theory and fuzzy point Definition 1. [31] If X is a collection of objects denoted generically by x, then a fuzzy set denoted Ã in X is a set of ordered pairs
is the membership function of x in Ã which maps X to the membership space M. When M contains only the two points 0 and 1, Ã is nonfuzzy (crisp) and
 is identical to the characteristic function of a crisp set. The range of the membership function is a subset of the nonnegative real numbers whose supremum is finite. 
where the separator / serves to identify the 
Definition 4.
[29] Let P be a fuzzy point and Ã is a fuzzy set in X . Then P is said to be contained in a fuzzy set A or P belong to fuzzy set A denoted by
for all X p  . Obviously, every fuzzy set A can be expressed as the union of all the fuzzy points which belong to Ã .
Fuzzy number
The concept of fuzzy number has been developed through fuzzy set and possibility theory. The notion of fuzzy number was introduced in [5] and [7] . 
A fuzzy number can be thought of as containing the real numbers within some interval to varying degrees and can be shown and express using cut   in triangular fuzzy number as follows. 
Definition 6. Given a fuzzy set
where  and  is left and right 
If the left fuzzy number is bigger the right fuzzy number and vice versa, hence there exist a solution on the real line ℝ as in Fig. 2(b) and Fig. 2(c) .For more detail refer [1, 4, 5, 20] .
Fuzzy relation
A fuzzy relation was first introduced by Zadeh in [31] in his seminal paper on fuzzy set. Fuzzy relation is applied widely such as in clustering, pattern recognition, control and inference system. Generally, fuzzy relations are fuzzy sets defined on universal sets which are Cartesian products of Y X  that is a mappings from Y X  . It represents the strength of association between elements of the two sets. Fuzzy relation has been studied by Zadeh in [31] and [32] , Kauffman in [14] and Rosenfeld in [22] . The term relation is used to show the connection between the elements in two given sets or more and it is represented by the set of ordered pairs. Fuzzy relation is defines as;
are two fuzzy sets. Then
Obviously, fuzzy relations are fuzzy sets in product space. 
The Concept of Fuzzy Point Relation
Shape of curves and surfaces could ideally manipulate at will. Before starting a shape, normally the overall shape that is displayed is focuses and judgments are forms. Consequently it is desirable to be able to exercise shape control. Along the curve, there are number of point called control points which control the shape. Control point is a member of a set of points used to determine the shape of spline curve, a surface or higher-dimensional object. The shape of the entire curve can be change by controlling any control point. The control points generally are denoted by . Through fuzzy point, fuzzy number and fuzzy relation that is defined earlier, hence fuzzy point relation can be defined as below.
Definition 10. Let P and
Q be a space of points with non-empty sets and  Q P, ℝ, then fuzzy point relation is defined as 
represent two fuzzy points. Then 
Theorem 1
If i I i i B A B A      , where I is any index set, then   B A q p   , iff   i i i i B A q p   , for some I I i   .
Proof.
Let the support of S , be 
and the binary fuzzy relation S can be defined as
A binary fuzzy point relation is a relation that involves two fuzzy set and denoted by   Q P S  . Binary fuzzy point relation may also be defined on Cartesian products of three or more sets and is refer as ternary (with three sets), quaternary (with four sets), quinary (with five sets) and more. A binary fuzzy point relation examples and definitions are used throughout this paper. A generalized ndimensional fuzzy point relation is defines as: Definition 13. Let the Cartesian product of universe of discourse in n-dimensional space be given as
. Then the membership function of n-dimensional fuzzy point relation S defined over this space is as follows: 
for each Q q i  . Therefore, the strength of the strongest relation that each element of Q has to an element of P is equal to the degree of that element's membership in the range of S . 
where the cut   relation are crisp relation from P to Q .
Definition 18.
Let S and T be two fuzzy point relations in the space of points with  Q P, ℝ, then union of S and T is defined by
Definition 19. Let S and
T be two fuzzy point relations in the space of points with  Q P, ℝ, then intersection of S and T is defined by
Example 2. Let fuzzy point relation S be written generally as follow.
and fuzzy point relation T be
Then, the union of fuzzy point
. This example is visualized in Figure 6 and Figure 7 . Figure 8 shows an example of discrete fuzzy point relation. . Figure 8 : Example of discrete fuzzy point relation.
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Fuzzy Bezier Control Point Relations
A Bezier curve is a curve that is determined by its control polygon. Bezier curve is parametric curve used in computer graphics and related fields. The Bezier curve
that is a polynomial function of the parameter t. The degree of the polynomial depends on the number of points that is used to define the curve. This paper employs fuzzy control point relation using fuzzy point relation that we introduced in the previous section and an approximating curve is produced. The approximating curve does not pass through the interior points but is attracted to it. This section discussed blending of fuzzy control point relation with Bezier function to produce fuzzy Bezier curves. From Definition 10 dan Definition 11, fuzzy control point relation is define as follows: Definition 20. Fuzzy control point relation can be defined as a set of 1  n points that shows a positions and coordinates of a location and is used to described a curve which is denoted by
and can be written as
where the fuzzy control point relation is also control the shape of a curve. 
In this paper, cubic Bezier curve approximation is used as example to show how the shape of fuzzy Bezier curve is produced. Let PR C be a fuzzy point relations and   
The fuzzy cubic Bezier also can be represented in matrix form where, Below is the algorithm in order to generate the fuzzy Bezier curve relation.
Algorithm 1:
Step 1: Define the fuzzy control point relation by fuzzy relation.
Step 2: Determine the Bezier fuzzy control point relation. 
Conclusions
In this paper we proposed and define a new fuzzy point relation and fuzzy control point relation in modeling the uncertain data. The fuzzy control point relation later is blend with the Bernstein basis function and a new fuzzy Bezier curve is develop. Some numerical example and algorithm also provided to show the effectiveness of this model. Finally by using fuzzy point and fuzzy control point relation, this work can be expanding to curve and surface for B-spline and NURBS.
